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Sir: 



Please amend the application in accordance with the following appended parts: 



A. Clean Version of Replacement Paragraph/Section/Claim with 
Instructions for Entry; and 



B. Version with Markings to Show Changes Made. 



Remarks 



By way of the foregoing, all of the claims have been amended to delete multiple 
dependencies. In the event there still remains a claim that depends from more than 
one claim, the Office is hereby authorized to amend such claim to depend from the first 
mentioned of the multiple claims from which it depends. 

Respectfully submitted, 

Don W. Bulson, Reg. No. 28,192 
RENNER, OTTO, BOISSELLE & SKLAR, LLP 
1621 Euclid Avenue - Nineteenth Floor 
Cleveland, Ohio 441 15 
(216) 621-1113 
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A. Clean Version of Replacement Paraaraph/Section/Claim 



with Instructions for Entry 



Please amend the application as follows: 
In the Claims: 

Please substitute the following claim(s) for the pending claim(s) of corresponding 
number. 

4. Connecting element according to claim 1 , wherein the slide (50) slides 
along a bushing (60) extending through the housing (10). 

5. Connecting element according to claim 2, wherein additional recesses 
(61) for the snapping hooks (53) are provided inside the bushing (60) to preliminary fix 
the slide (50) for facilitating the connecting of the engaging element (30) with the 
receiving element (51) in the first position. 

5. Connecting element according to claim 4, wherein the bushing (60) is 
apart from one or more slits (72) for the release lever (55) covered by a cover (70) on 
the side opposite to the engaging element (30). 

7. Connecting element according to claim 1 , wherein a damping element 
(80) for damping the transmission of vibrations between the two parts (20, 40) is 
provided inside the housing (10). 



B. Version with Markings to Show Changes Made 

Please amend the application as follows: 
In the Claims: 

4. (Amended) Connecting element according to [one of the preceding 
claims] claim 1 . wherein the slide (50) slides along a bushing (60) extending through the 
housing (10). 

5. (Amended) Connecting element according to [one of the claims 2 to 4] 
claim 2 , wherein additional recesses (61) for the snapping hooks (53) are provided 
inside the bushing (60) to preliminary fix the slide (50) for facilitating the connecting of 
the engaging element (30) with the receiving element (51) in the first position. 

5. (Amended) Connecting element according to [claims 4 or 5] claim 4 , 
wherein the bushing (60) is apart from one or more slits (72) for the release lever (55) 
covered by a cover (70) on the side opposite to the engaging element (30). 

7. (Amended) Connecting element according to [one of the preceding 
claims] claim 1 . wherein a damping element (80) for damping the transmission of 
vibrations between the two parts (20, 40) is provided inside the housing (10). 



09/980537 
aCIOfec'd POTTO 2 A OCT 200) 



Connecting element 

5 1. Technical Field: 

The present invention relates to a connecting element for the releasable connec- 
tion of a first part to a -second part, in particular a Bovvden cable to a lever. 

2. The Prior Art: 

10 In many fields of mechanical engineering there is the problem to interconnect two 
parts. An important case is the connection between a lever and a Bowden cable, 
for example when the movements of a shift lever are to be transmitted via a Bovv- 
den cable to the gear box of a vehicle or when a parking brake is to be operated by 
means of a braking lever via two braking cables. Thus, such a connection is in 

15 particular used in the automotive field, but also in construction machines or sport 
equipment a plurality of connections between separate components of a machine 
or the device are needed. 

Such a device has to meet different requirements. On the one hand it should be 
20 reliable and stable so that the parts do not become unintentionally disconnected 
during their use (operation of a vehicle, movement of a construction machine, 
etc.) On the other hand, the connection should for cost reasons be designed such 
that the parts can during assembly easily and without excessive force be manually 
assembled. Connections with screws or the like are therefore excluded from the 
25 beginning. 

In the prior art constructions are well-known, where the maximum mechanical 
loading on the connection exceeds the necessary force during assembly many 
times. These arrangements consist typically of a sphere-like head attached to the 
30 first part which is snapped into a dome shaped receptacle attached to the second 



part, whereby the sides of the dome shaped receptacle are bent. In order to provide 
a lasting latching of this connection, the dome shaped receptacle moves on a slide 
or the like together with the sphere-like head into an opening or recess of the sec- 
ond part whose walls avoid a bending of the sides of the dome shaped receptacle. 
5 When the slide is latched at the end of the sliding motion, the simple movement of 
the sphere-like head in the direction of the dome shaped receptacle not only pro- 
vided the actual connection between the two parts but also the automatic latching 
of the connection, which is therefore capable to resist mechanical loading ex- 
ceeding many times over the force required for assembly. 

10 

In many cases, however, the connection also has to be easily releasable. In case of 
the mentioned examples from the automotive field it is for example during repairs 
necessary to replace the Bowden cables and to separate them from the shift lever 
or braking lever. The connections used in the prior art are either (without destruc- 
15 tion) not releasable at all or they require complicated special tools in order to re- 
lease the slide or the like from its latched position so that the dome shaped recep- 
tacle can be moved back into its starting position and the sphere-like head can be 
removed therefrom. 

20 A further disadvantage of connections of the described type is the fact that the 
stable connection between the sphere-like head and the dome shaped receptacle is 
directly transmitting vibrations from one part to the other part. This is in mam- 
cases a disadvantage, in particular for the above mentioned connection between a 
shift lever and a Bowden cable, since the vibrations transmitted from the motor on 

25 the cable can thus be felt in the shift lever which renders precise shifting move- 
ments more difficult. 

It is therefore the problem of the present invention to provide a simple and inex- 
pensive connection between two parts which provides on the one hand a high me- 
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chanical stability with an easy assembly but which can also easily manually be 
released. 

According to a further aspect of the present invention, the connection is to damp 
5 the transmission of vibrations between the two parts. 

3. Summary of the Invention: 

The invention relates to a connecting element for the releasable connection of a 
first part to a second part, in particular a cable to a lever, wherein the connecting 

10 element comprises a housing rigidly attached to the first part, an engaging element 
attached to the second part and a slide with a receiving element complementary 
shaped to the engaging element for the releasable connection of the engaging ele- 
ment with the receiving element, wherein the slide can slide inside the housing 
from a first position into a second position for latching the releasable connection 

15 between the engaging element and the receiving element. The connecting element 
further comprises at least one latching means for fixing the slide in the second 
position and at least one releasing means which serves for manually acting onto 
the at least one latching means to release the slide from the second position for 
unlatching the releasable connection between the engaging element and the re- 

20 ceiving element. 

By the at least one releasing means, which is integrally connected with the con- 
necting element, the slide can with a simple movement of the hand be released 
from its latched position, in order to separate the two parts from each other. Spe- 
25 cial tools or special technical skills are not necessary. Thus, it is for example in 
case of the use in the automotive field also for a non-skilled person possible to 
perform repairs which need a disassembly of the connected parts. However, the 
high mechanical stability of the connection remains unaffected. 
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Preferably, two snapping hooks are provided as the at least one latching means. 
The at least one releasing means is preferably provided as extensions of the two 
snapping hooks extending over the edge of the housing. In this preferred embodi- 
ment of the invention the slide is released from its latched position simply by 
5 manually pressing the extensions together. Since the force for pressing attacks at 
the end of the extensions, an easy release is due to the lever principle also possible 
in case of a stable latching. 

According to a particularly preferred embodiment, the slide slides along a bushing 
10 extending through the housing. This bushing allows by a suitable material selec- 
tion an optimization of the sliding properties of the slide and facilitates thus the 
assembly of the two parts. Preferably, the bushing is apart from one or more slits 
for the release means closed by a cover on the side opposite to the receiving ele- 
ment. 

15 

A damping element for damping the transmission of vibrations between the two 
parts is preferably provided inside the housing. Preferably, the damping element is 
arranged between the bushing and the housing. Thus, the vibrational damping 
does not affect the stability of the connection between the engaging element and 
20 the slide. Preferably, the bushing has lateral projections or edges coacting with 
recesses of the damping element for its fixing. 

Further advantageous developments of the present invention are the subject matter 
of the depending claims. 

25 



4. Short description of the drawing: 

fn the following detailed description presently preferred embodiments of the pres- 
ent invention are described with reference to the figures, which show: 

Figure 1: A cross-section through a first preferred embodiment of the con- 
necting element according to the invention immediately before the 
two parts are assembled; 

Figure 2: the same cross-section as in Figure 1 through the first preferred 
embodiment in the latched state; 

Figure 3: a top view of the preferred embodiment of the Figures 1 and 2; 

Figure 4: a cross-section through a further preferred embodiment without 
vibrational damping. 

5. Detailed description of the invention 

With reference to Figure 1 the connecting element 1 comprises a housing 10, 
which is mounted to a first part 20. For connecting, an engaging element 30, 
which is mounted to a second part 40, is inserted into the housing 10 (see the 
lower vertical arrow in Figure 1). The two parts 20 and 40, of which in Figure 1 
only the corresponding ends to be connected are schematically shown, can be any 
arbitrary mechanical elements, for example a bar or the end of a Bowden cable 
etc. In the preferred embodiment of the connecting element 1, shown in Figure 1. 
an essentially rectangular connection is produced. With a correspondingly modi- 
fied housing 10 also a straight interconnection is possible, as well as any other 
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angle. This is without any importance for the mechanism of the connecting ele- 
ment 1 according to the invention described in the following. 

The preferably sphere or egg shaped engaging element 30 snaps under a move- 
5 ment in the direction of the arrow (cf. Figure 1) into the preferably dome shaped 
receiving element 51, arranged at the lower end of a slide 50. The sides of the 
receiving element 51 are preferably provided with openings 52 which allow a lat- 
eral bending of the receiving element 51 to facilitate the connecting and releasing 
of the engaging element 30 with or from the receiving element 51. The slide 50 is 
10 preferably slideably arranged within a bushing 60 and preferably preliminary 
fixed by lateral snapping hooks 53 which engage corresponding recesses 61 of the 
bushing 60. Under a further movement of the engaging element in the direction of 
the arrow, the complete slide 50 slides from its starting position upwards inside 
the bushing 60 (cf. upper vertical arrow in Figure 1), until an intermediate support 
15 55 of the slide 50 contacts the lower side of a cover 70 (cf. Figure 2) which closes 
the housing on its upper side. Also other limitations for the sliding movement are 
possible, for example a stopper inside the bushing 60. 

The preferred cover 70 protects the connecting mechanism against the accumula- 
20 tion of dirt and against damages. Furthermore, a holding and/or support surface 71 
is provided on the upper side of the cover 70 for supporting the complete con- 
necting element 1 when the engaging element 30 is being inserted (cf. the indi- 
cated finger in Figure 1). In the preferred embodiment shown in Figures 1 to 3. 
the cover 70 is clipped onto the housing 10. Other ways of mounting are also pos- 
25 sible. 

In the above position the snapping hooks 53 engage preferably the edge of the 
bushing 60 (cf. Figure 2) and thus fix the slide 50 against an axial movement in 
the direction of the downwards pointing arrow in Figure 2. Conceivable is also an 
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embodiment, where the snapping hooks 53 engage additional upper recesses (not 
shown) of a correspondingly elongated bushing 60. 

When the slide 50 slides upwards, the sides of the receiving element 51 are auto- 
5 matically compressed by the bushing 60 so that the sphere-like or egg-like en- 
gaging element 30 is rigidly fixed within the receiving element 51. As a result, the 
upward movement of the connector 51 provides a connection between the first 
part 20 and the second part 50 which is capable to resist high mechanical loading. 

10 As can be seen from Figure 2, preferably two releasing means 55 are provided for 
releasing the connection of the two parts 20, 40 which are preferably provided as 
extensions of the two snapping hooks 53. When the slide is in the upper latched 
position, these two extensions 55 extend preferably through an opening 72 (cf. 
Figure 3) in the cover 70 over the edge of the housing 10. Thus, it is by means of 

15 a simple pressing of the two extensions 55 (cf. horizontal arrows in Figures 2 and 
3) possible to release the slide 50 from its latched position, so that it can slide 
downwards with a downwardly directed pulling on the first part 20 (cf. vertical 
arrow in Figure 2) and the dome shaped receiving element 5 1 can release the en- 
gaging element 30. The connecting element 1 is then once again in the starting 

20 position shown in Figure 1 . 

In order to allow an easy manual release of the slide 50 from its latched position 
even with very stiff snapping hooks 53, the releasing means 55 might be longer 
than shown in Figures 1 and 2. The stiffness of the snapping hooks 53, which is 
25 essential for the maximum mechanical loading, of the connection is determined by 
the flexibility and material thickness of the sidewalks of the slide 50. 
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Further to the above discussed embodiment, where the releasing means 55 arc 
provided as extensions of the snapping hooks 53 it is also possible to separately 
provide them on the housing 10 and to have them act onto the snapping hooks 53 
by a rotational or a sliding movement etc. to release the slide 50 from its latched 
5 position. 

In the embodiment shown in Figures 1 to 3 of the connecting element 1 according 
to the invention, vibrations are damped additionally to the already described func- 
tions. To this end, a flexible damping element is preferably arranged between the 
10 bushing 60 in which the slide 50 slides and the housing 10. Vibrations of the 
housing 10 are therefore only to a limited extent transmitted to the bushing 60 and 
thus to the engaging element 30 on which the second part 40 is attached. 

Preferably, the damping element 80 is arranged between a lower projecting edge 
15 11 of the housing 10 and the already above mentioned cover 17 at the upper edge 
of the housing 10. Thus, a direct mechanical contact between the housing 10 and 
the bushing 60 is effectively avoided. For a fixing of the bushing 60 relative to the 
damping element 80 it comprises on the upper and the lower side lateral projec- 
tions or edges 62 engaging corresponding recesses 8 1 of the damping element 80. 

20 

Figure 4 shows a simplified embodiment of the present invention without a vibra- 
tional damping. In this case the slide 50 slides directly along an opening inside the 
housing 10. The recesses 61 for the preliminary fixing of the slide 50 in the first 
position are as well as additional recesses 12 for the upper position directly pro- 
25 vided in the housing 1 0. Further, the cover 70 is in this embodiment preferably an 
integral part of the housing 10 (cf. the hatching in Figure 4). 



The described connecting element is preferably made of plastic materials or met- 
als. Metals have a greater stability, whereas plastic materials, as for example 
Polyamide, are less expensive to produce, for example with injection molding. For 
the damping element 80 preferably typical Elastomers are used. For the selection 
of the materials for the slide 50 and the bushing 60 or the housing 10, respec- 
tively, it should be taken care that good sliding properties are achieved in order to 
provide an easy connecting of the two parts. 
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Ciaims 

Connecting element (1) for the releasable connecting of a first part (20) with a 
second part (40). in particular a bowden cable with a lever, comprising: 

a) a housing ( 10) which is rigidly attached to the first part (20); 

b) an engaging element (30) attached to the second part (40); 

c) a slide (50) with a receiving element (51) complementary shaped to the 
engaging element (30) for the releasable connecting of the engaging ele- 
ment (30) with the receiving element (51), where the slide (50) can slide 
inside the housing (10) from a first position into a second position for 
latching the releasable connection between the engaging element (30) and 
the receiving element (51); 

d) at least one latching means (53) for fixing the slide (50) in the second po- 
sition; 

e) at least one releasing means (55) for manually acting onto the at least one 
latching means (53) to release the slide (50) from the second position for 
unlatching the releasable connection between the engaging element (30) 
and the receiving element (51). 

Connecting element according to claim 1, wherein two snapping hooks (53) 
are provided as latching means (53) and one release lever (55) as a release 
means (55). 

Connecting element according to claim 2, wherein the at least one release 
lever (55) is provided as two extensions (55) of the two snapping hooks (53) 
extending over the edge of the housing (10). 
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4. Connecting element according to one of the preceding claims, wherein the 
slide (50) slides along a bushing (60) extending through the housing ( 1 0). 

5 5. Connecting element according to one of the claims 2 to 4, wherein additional 
recesses (61) for the snapping hooks (53) are provided inside the bushing (60) 
to preliminary fix the slide (50) for facilitating the connecting of the engaging 
element (30) with the receiving element (51) in the first position. 

10 6. Connecting element according to claims 4 or 5, wherein the bushing (60) is 
apart from one or more slits (72) for the release lever (55) covered by a cover 
(70) on the side opposite to the engaging element (30). 

7. Connecting element according to claim 6, wherein on the outer side of the 
15 cover (70) a holding and/or support surface (71) is arranged for facilitating the 

connecting of the two parts (20, 40). 

8. Connecting element according to one of the preceding claims, wherein a 
damping element (80) for damping the transmission of vibrations between the 

20 two parts (20, 40) is provided inside the housing (10). 

9. Connecting element according to claim 8, wherein the damping element (80) 
is arranged between the bushing (60) and the housing (10). 

25 10. Connecting element according to claim 9, wherein the bushing comprises lat- 
eral projections or edges (62) coacting for its fixing with recesses (81) of the 
damping element (80). 
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As a below named inventor, I hereby declare that my residence, post office address and citizenship are as stated 
below next to my name; and I believe I am the original, first and sole inventor (if only one name is listed below) 
or an original, first and joint inventor (if plural names are listed below) of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

Title: COUPLING FOR PUSH-PULL CABLE II 



the specification of which 

[ ] is attached hereto, or 



[X ] was filed as United States Application or 
PCT International Application (give 
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date if Application number not yet known): 



Application No.: PCT/EP00/03027 
(Express Mail Label No.) 
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(Deposit Date) 

Amended on (if applicable): 
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the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in Title 37, Code of 
Federal Regulations §1 .56(a). 



PRIORITY CLAIM 

I hereby claim priority benefits under Title 35, United States Code, §1 1 9 of (i) any foreign application(s) for patent 
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As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and 
transact all business in the Patent and Trademark Office connected therewith. (List name and registration 
number) 

Armand P. Boisselle, Reg. Nj^22J§1; Warren A. Sklar, Reg. No2^3J3; Don W. Bulson, Reg . No.^2 8/\92 
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as to any actions to be taken in the Patent and Trademark Office regarding this application without direct 
communication between the U.S. attomey(s) and the undersigned. In the event of a change in the person(s) 
from whom instructions may be taken, the U.S. attomey(s) will be so notified by the undersigned. 



Send Correspondence To 

Don W. Bulson, Esq. 
.B£ODejiP^Bojssejle_& Sklar, P.L.L. 
1621 .Eudid Ave., 19th FlooT ~ 
Clevelana^Ohio_441 1 5 



Direct Telephone Calls To: 

(name and telephone number) 

Don W. Bulson 
(216) 621-1113 



I hereby declare that all statements made herein of my own knowledge are true and that all statements made 
on information and belief are believed to be true; and further that these statements were made with knowledge 
that willful false statements and the like are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon, 



Full Name of Sole or First \yy4n§?\ Manuel Martin Sanchez 


inventor'ssignature: | (j^^U 


Date: 1 DeC-FwL 


Residence: (City & state/Country): I Same as Post Office address 


Citizenship: ES 


Post Office Address: 


PI. Constitucio 10, 4-1, E-08191 Rubi, SPAIN )^ 




Full Name of Additional Joint Inventor (if any): _ Juan M. Dona Co 


ntero^ 


Inventor's signature: 




Date: \^~£>6C.-200^ 


Residence: (City & State/Country^ Same as Post Office address 


Citizenship: ES 


Post Office Address: 


Prat de la Riba 24, 3-2, E-08191 Rubi, SPAIN gT&J^ 



CHECK FOR ANY OF THE FOLLOWING ADDED PAGE(S) WHICH 
FORM A PART OF THIS DECLARATION 



[ ] Signature for additional joint inventors. 

[ ] Added page to combined declaration and power of attorney for divisional, continuation, or 

continuation-in-part (CIP) application. 
[ X] This declaration ends with this page. 

D:\152\OWB\BARD\P0117\P0117.DEC.wpd D-OUS-1 (7-26-99) 



